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l5JL! C ™*™ W WMMMW yCTANOONOfl 
3J«KTP0flHOrO HAfPtOA TMOfTOOAatftCPEftl 



MK)6p€T«M«« OTMOCMTCH K »fMKTPOT«p- 
• MaCTHOCTW K PJNKTpOAMOMy Ha- 

rpoay TOKonpoMM^Mi cm. 

MaaacTH* ycTpoOcTt* paryjMpoaa«Ma 
Marpaoa no TOMnapaTyf* Marpoaaa«oA 

CPOAM. C0AtPMK)4« ammmk T«Mn«(MTy|>M. s 

Aoap cMCTa y«qw* *a MC<t«<v«tv«nt>HOa ycT- 
poAc Tao, iwwuawi win 0TKiMMp«*ap 
M * n °"r!? 1 * m *»ktpoamom narpaaa- 

QAHPNO AAHHOt yCTpoAcTBO M« PAArM- «• 
UjraT a* MJMNtWM CAOACTB HtrptSMMoA 

cpp*t m noraxy HA moiut aoctatomho 

TOMHO M HCnptptdHO P«ryjMpo««Tk TtM- 

ntpATypy. 

TIMNMMtCKOA CypMOCTM IMUMOTCN yCTpoA- 

CTto am ynpapniNMM ycTPMoaraA amkt- 
P<WHoro Htr M u TOMonpoaoa,** cm 

C SIMKTPOAAMN. nOAKIWMNMMl K MCTOM- 
H"«iy IMTIHMN MtPM TNBMCTOPHUA ptry- 10 
A-rop* •"ronH.HH* hp PeTpPMMO-napM. 
namm* TupMCToptx, ccapp»aiaa «pp* 
ynp*>ra»« R , n* PM a axon Keroporo nop- 



«i»»m«m k A*TMMKy -.AMnapaTypw, aropoA- 
" 'WMNKy Ta^parypy, « tttXOA - K 
ynpa»n n w n ii v P*opy OAHoro hs tmpmcto- 

MM _ 



TpMnapATypp HarpPAMMoA cp«aw p«- 
ryiwpypTCP nytm »»*mm* mnonmmn 
wa MarptPATAAe. ftpM chkmhmm TPHnapa* 

Typu aflpKTpMMaCKMA CMTHAn OT AATMMKa 

raMnapaTypu aoaAtAcriypT Ma Onott yn- 

PPAiMMNP TMPMCTOPBMM T«KMM oOpatOM, 

mto MaflppaaMMp Ha Marpaaarppt yaa/w- 

MHPPOTC*, COOTMTCTMHHO y MlMMMtaaT * 

cn m TAMnaparypa. tern TAMnapprypa 

M«MMHPPT flPPAMMTA aapAMMyp, H«np*- 
■anma ma Narpaaaram aaTOMPTMMACKM 

CNMMAPTCA [2], 

HAAocrarNOM MaaacTHoro ycrpoAcTaa 
miiwptcm to, mto TaMnaparypa paryn*- 
pyoTea Saa y*ara utmm^ anaxTPM* 
MacKNK caoActa MArpoaaaMoA cpa**, 
MfnpMMap MAMaHaMMN npoaoAHMocTM npM 

OAMPM M TOM M AMAMAMMP TeKnepaTypw. 
3TOT MaqOCTtTOK CTPHOBMTCft CyAACTMH- 

mmm npM amrrpoAHOM Marpeae MarepHA- 
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not, ofina^ioiMX 6mbmmt6ji%moA A«cnep 

CM6A npOMAMMOCTM, K TBKMN MBTBpM*- 
ftlM OTHOCBTCX flMKOMM M KOpMOBMB npO" 
AyKTM» HinpHMep N6ABCCB. 

Rpm jiAtHHoA TtMT8paryp# ANcnepcM* 
npoaoAHMOCTM Meraccw AocmrMT 301 

OT HtHfeflM tepOHTHOrO 6M6M6NMA. Kpo- 

m Toro, • npoutcce xpmnm* npoHcxo- 

AMT OTCTOA MAICCII, M*M0UJNBI|MA 66 
npOlOAMMOCTb no BWCOT6 XPBHMfMM • 

ltfl-2,0 paaa ms-«^ non«AUHMN anarM, 

npOWAHMOCTk M6MCCM npM OAKOA N TOA 
B6 T6Mn6P6Typ6 MtM6HMTCn 6*6 6 6on66 
•MpOXOtf AM6nttON6. 

MBM6H6MM6 npOOQANMOCTM QTpMl|6T6Jlb~ 
NO 6AMA0T N6 P#0oTy HBrpClBBTOAA, T6K 
K6K M6XTpOA*p5 *6rp6B6TtiAM PBCCMMW 
BBOTCA Ml K6K06*TO 6BAAHN06 6H6M6I6M 
npO6QAMM0CTM M COOT66TCTHyn|MA CA 
pBCMBTHtfA TO*. — 

Ecim nooaoAMMOcTb mmm pbcwhoA, 

Mt-M CHMftfMMfl TOXO flpONCXOftMT »6*>- 
rp6» CP6AM. 6 CUM flpOOOAMMOCTb 6UCOK6- 
OOAMOrO TdXO HBrpBBBWb 6KIW- 
HMTk NIAM, MOT A TOMttptTyp* HtrpO" * 
666M0A CPOftft, OCOOOHHO 6 NtMiUkHMA 
H0N6MT nyCKt NirP6M?6JV», HM6T GwTb 
M HUM IAA6HHOA. I TOM CflyM66, KOrfll 
tBKTMM6C«6* npOOOAMMOCTfc npOBtfWT 

piCMttnyv ■ 1,5-2,0 p*it f ycTpoAcTto „ 

N6 ttttKTMIMO MO-66 SOAbMOrO TOftB, 

nponoptiMOHantHoro hpoboammoctm • 

EOMMA TOX 6MBUB66T Cp*6«TMMHM0 
CP6ACT6 M^NTM N6rp6B6T6m OT TOP6- 

rpyaxM. Kpom Toro, ymimniMit* 

nilOTHOLTb TOXB H6 9/t6KTpOABX » UTO *6- * 
AX6TCX M6A6A6T 6flfcMMM npM Mtrptlt KOp- 
M06UX M6T6PM6A00, O0n«A«O|HX H6BVCO* 
XOA •AiltrpMV6CICf)A M T6PMMU6CK0A npOM- 
HOCTbO. 

U6Ab MJ06ptT6MM* - nOllMHMt H6- * 
A66N0CTM Pi0nr^ yCTAMOBKM* 

Anil AOCVHM6HMM 6TOA U6IIM yCTBHOB- 
X6 CHa6»6M« AITMMKOM H 6W6THMK0M HPO" 
60AMMOCTM CP6AM M AOnOJXMTenbHtlM 6lK>- 

mom ynpttA6HMR 9 mpawA axoa xoropo- 41 

TO C06AHH6M C ABTMMKON fipot OAMMOCT M 
CP6AM, ITOPOA 6X0A - C BAABTMMXOM flpO* 
MAHHOGTM CP6AM. 6 BMXQA - C ynpBMM- 
«MN MOAOM ITOporO TMpMCTGpa • 

npM TpfiX^aSHOM MCf10AH6HMM 6fK)lCM * 

ynpatMHH* ccwahhwot co acTpeMHo-na- 

PMMAbHMMM TMpMCTOpANM KBVAOA 

H« M6PT6M H606paM6H6 fln0N-CK6Ma 

ycTpoAcTta. 

yCTpoACTOO C0^6P«HT MCTOMtlMK 1 OH- M 
T6HMA, A0AHABM6NNMA K 9fl6KTpOA«M M6- 
rp6MT6A^N0A yCT6M06KM 2 M6P69 TMQMC* 

topmA perynnTop 3. coAapna^HA npw oa* 



NO^aSHOM MCnO/M6NMM A*d BCTP6MH0-P6- 

pannenkHux TMPMcropa k m 5. Mhcho tm- 
PMCTopoa bm6hpmt no N6o6xoAHWMy To- 
ny Narpyam m Hanp^uNMO hj HarpyaKe . 

yCTP0HCT60 COA6PKMT T6K«0 6iWK 6 

ynpaantHHM no TOMnapaTypo m AonoAHM- 
T6MhuA 6hok 7 ynpaamMM* no npoaoAM* 
mocth. K axo««M 6mKoi ynpaa/ieHMM noA- 

KJWM6MU A6TMNK 8 TCMO«paTypW Cp6AM» 
AATWK 9 npOOOAMMOCTM Cp6AW t . 6AA6TMHK 

10 TennepaTypw cpoaw m aaA6TMNK 11 

np060AHM0CTM Cp6A»« 

Saokh 6 h 7 ynpaanaHMM nwraoTcn 
OT Cncma 12 nuTAtum m oOpaayor anecTe 
OnoK 13 cornacotaMMn, 

6 KBM6CT66 A»TWMK* M aaA«TMMK6 npo- 

aoAMMOCTH MoryT fluTb ncnonbioaaKy H3- 

66CTMW6 M0CT06M6 CX6MM. B OAHO HA6UO 
CKtMW 6Kn0M66TCA n6ptM6HHUA nOT6MUMO* 

M6Tp p Mcnon^ay6»«»A a N6M6CT66 aaA*TMM- 

UMK6 npOIOAHMOCTM. 60 6T0P06 nneMO - 
AATtJMK npoaOAMMOCTM! np6ACT6P^*^*^A 
CO0OA, H6npHM6P. Alt 6A6KTP0A6, 6MOH* 

THpooawHwa a roam** A Tpy0onpo6OA 9 

mmfV KOTOpMMM npOT6N66T Narp6B66Ma6 

cp6A6. B oAHy AMarcnank moct6 annoMa* 

6TCA nMT6HM6, 6TOPM AMtrOHtflfc HOA* 
Kf»U66TCA M6 6XOA CflOKa C0rH«C066HHA. 
yr-poACT60 P60OTB6T CAtAyO«|MM 00- 
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* 3a A^tmmkom II npoaoAHMOCTM ycTanaa- 
nM66DT onopHwA cnrnan, nponopuHonank* 
hwA npo60AMNocTH f Ha icoTopyn pace mm- 

T6N Harp666T6i1b. CnPHan OT A6TMHKB 9 

npo60AHMOCTM, nponopuMONaubNuA npoao* 
mhMOCTM cp6AM 6 Harpafcarc;^. .,*hm- 
666TCM 6 6nox6 7 ynpaa«6HM« no npaio- 

AHMOCTM C 66A«MHMM OHOPHWM, M MX P6|- 
MOCT¥ a06A6ACT6y6T MB TMpMCTOP S. flOM 
•TON TMpMCTOP 5 B6KPMBB6TCH 6 0OHb* 
«6A NAM M6MkMA Nape $ COOT66TCT66M* 
HO M6M6M66TCM N ManpHMMMa Ha M6rp«- 
66T6A6, NaP46H6NM6 60HMMMHW ManpM«6- 
MMH MB Mirp666T6A6 npOftOpUMOMAJIfcMO 
MSM6H6MMO 66HMMMMI np060AMN0CTM M«- 
rP6666M0A CP6AM. 

TaMnaparypa p6rynNpy6Tcx nocpeACT- 
bon Onoxa 6 ynpaanaHMM. sbabtmnkb 10 

M A'TMMKB 8 T6Mn6P6TypN M XHPMCTOpB 

k 9 a t a wit 6 nyT6M mbmbh6hmm H*npn»«- 

MMX MB Harp6BBT6M. 

Mcnon^BOMMMO mbo6p6T6hmx noaaoitx* 

6T pBUBMpMTb T6XHOnorMM6CKM6 6OBM0W" 
HOCTM yCTP0ACT6 6H6XTPOAHOro M6rp66B. 

HanpMMBp, npM ana ktpoahon narpeas 

M6ABCCM t OCptTB, M9M6niiM€HM0rO K*p70- 

06iM v m yanamBMHoA coaomm OTna^acT 

MOOOxOAMNOCTk 6 nOAA6pMBHMM yA6AbH0A 

npoaoAHMOCTM otmx npoAyxToa a aaaaH* 
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n, AOCTATOMMO ytXOM (+30 - $0*) 

AHdfiasoHt. 3to noa sonne t cmms*?* rpc- 
Soaattta m TexHonorMH noAroroiKM npo- 
A)fKTOi k MeicTpoo6pa8oTm. Ha pafiory 
3/MKTpoAHux HarpeaataneA ne 6yAyr cy- I 
MCTaeNNO uMMTk TexNononm nagroroa- 
«• "POAyrrot (MaMantMeNMe, y antra nm# 9 
TOMNOCTb a Macau mn XMMpear anr oa ) , cpo- 
nh xpmmm* mx, 

te 

topnyjia MSoSpaTaMM* 

ycrpoAcrao ana ynpaanaiata ycTanoa- 
xoA amKrpoAHoro narpatd TOKonpoaoA*- 11 
«eA cpew c anarrpoAaNH. noAxnoMeHMii- 

MM K KCTOMHHNy nwTflMMA tiepet TMpMC* 

topnvA parynarop, aunonNaMHuA Ha 
acTpa^tHo-napannanbNiix TMpncTopax, co- 
A*P«a«ae flnox ynpaa/MHMA, nepawA axoA 20 
Kotoporo noAKuvMen k jaTMMicy Tamapa- 



161 4 
ryp*. aropoA - « 3«vht*mk> TCMnepary- 
pu cpeAM» a anxQA. * u ynpaanrauHy 
axpoy QAKore ms THpucropoa. o r * m- 
Maejeeca rem, uto. c uenko 
noaMMHMa HaAamocTM a paSore ycTa- 

HOaKH t OHO CMaSWNO AaTMNKOM h aajaT- 
MMKOM ftpoaOANMOCTM Cp«*f N AOHOflMM- 

ren%NMM Qookon ynpaanaHMa, mpauA 
axoA Koroporo coe^WN c a«tmmxo« npo- 
mahmoctn cpepM* aropoA axon - c aa- 
Aar mmkom npoaoAMMocTM cpaAMp a auxofl* 
c ynpaanamMM axoAOM aroporo tmm«cto- 
pa. 

Mc TOM MM KM MH#0PMaHMM v 

.npMMKTMc ad* BMMwa MM a npM aKcnepmaa 
1 • KapaccHxo B.A. 3nt kt ph+m * a mm* 

Ttnnoaux npoqeccoa a maoTMoaoacTaa. 

Hmmck, "ypaAMA". 1976, c, $0. 

2. "TaxHMKa a c«uiwcko* xoaaAcTaa", 

r 12. 1976, c. 30. 
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DEVICE FOR THE CONTROL OF AN INSTALLATION FOR THE ELECTRODE 
HEATING OF A CURRENT -CONDUCTING MEDIUM 



The invention pertains to electrothermics , in particular to 
electrode heating of current -conducting media. 

Devices for the control of the heating according to the 
temperature of the medium, which is being heated, comprising a 
temperature sensor, acting upon the executive device, switching 
on or switching off the voltage on the electrode heater, are 
known [1] . 

However, the said device does not respond to the change of 
the properties of the medium, which is being heated, and, 
therefore, cannot precisely and continuously control the 
temperature . 
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The device, which most resembles the invention in its 
technical substance, is the device for che control of the 
installation for the electric heating of a current -conducting 
medium, which device has electrodes, connected to a power source 
by way of a thyristor controller, designed on the basis of 
thyristors, connected in reverse-parallel mode [antiparallel 
thyristors] , which thyristor controller comprises a control unit, 
whose first input is connected to a temperature sensor, and whose 
second input is connected to a temperature setter, while its 
output is connected to the control input of one of the 
thyristors . 

The temperature of che medium, which is being heated is 
controlled by changing the voltage on the heater. When the 
temperature decreases, an electric signal from the temperature 
sensor acts upon the unit for the control of the thyristors in 
such a way that the voltage in the heater increases, and the 
temperature increases correspondingly. If the temperature begins 
to exceed the preset temperature, the voltage of the heater 
automatically decreases [2] . 

The disadvantage of the known device consists in that the 
temperature is controlled without taking into account the change 
of the electric properties of the medium, which is being heated, 
e.g., the changes of the conductivity at one and the same 
magnitude of the temperature. This disadvantage becomes 
substantial in the case of electrode heating of materials, 
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possessing considerable dispersion of the conductivity. Food 
products, fodder crops, e.g., molasses, belong to such materials. 

At a preset temperature, the dispersion of the conductivity 
of the molasses reaches 3 0% from the most probable value. Besides 
this, over the course of the storage, a sedimentation of the 
molasses takes place, as a result of which the conductivity of 
the molasses changes 1 . 8 to 2 time according to the height of the 
silo .due to the penetration of moisture whereby the conductivity 
of the molasses changes within a still wider range at one and the 
same temperature . 

The change of the conductivity adversely affects the 
operation of the heater because electrode heaters are designed to 
operate at some preset value of the conductivity and the 
precomputed current, corresponding thereto. 

If the conductivity is lower than the precomputed one, 
an underheating of the medium takes place due to the decrease. of 
the current, and if the conductivity is high due to the high 
value of the current, the heater is not to be switched on even 
though the temperature of the medium, which is being heated, 
especially at the initial instant of the start of the heater, may 
be lower than the precalculated temperature. In the case when the 
actual conductivity exceeds the precomputed one by 1 . 5 to 2 time, 
the device is onz efficient due to the high value of the current, 
proportional to the temperature. 

The high value of the current brings about an actuation of 
the means for the protection of the heater from overloading. 

3 
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Besides this, the current density of the electrodes increases, 
which phenomenon is not desirable when fodder materials are 
heated, which possess low electrical [strength] and thermal 
resistance [thermal endurance] . 

It is an object of the invention to improve the operational 
reliability of the installation. 

In order for the set objective to be achieved, the 
installation is equipped with a sensor and setter of the 
conductivity of the medium, and with an additional control unit, 
whose first input is connected to the conductivity sensor while 
the second input is connected to the setter of the conductivity o 
the medium while the output is connected to the control input of 
the second thyristor. 

In the case of a three-phase embodiment, the control units 
are connected to the thyristors of each phase, which thyristors 
have a reverse-parallel connection [antiparallel connection] . 

The drawing shows the block diagram of the device. 

The device comprises a power supply source 1, connected to 
the electrodes of the heating installation 2 by way of a 
thyristor regulator 3, comprising - in the case of a single-phase 
embodiment- two thyristors 4 and 5, which have reverse-parallel 
connection. The number of such thyristors is selected on the 
basis of the required current density per unit area [loading 
current] and the loading voltage. 

The device also comprises a temperature control unit 6 and 
an additional conductivity control unit 7. A medium- temperature 

4 



NOU-06-2000 14:1? 



7033087764 



97* 



P. 25 



11/06/00 MON 15:14 FAX 7033087764 



USPTO GROUP 34U0 



sensor 8 , a medium-conductivity sensor 9, a medium- temperature 
setter 10 and a medium-conductivity setter 11 are connected to 
the inputs of the control units. 

The control units 6 and 7 are fed from the power supply unit 
12, and all of them form the conditioning unit 13. 

Known bridge circuits can be sued as conductivity sensor and 
conductivity setter, respectively. An alternate potentiometer, 
used as a conductivity setter, is connected to one of the legs of 
the circuit, while a conductance sensor is switched into the 
second leg, which sensor comprises two electrodes, installed in 
the feeding conduit, between which electrodes the heating medium 
flows. The power supply is connected in one of the diagonals of 
the bridge circuit while the second diagonal is connected to the 
input of the conditioning unit. 

The mode of operation of the device is as follows. 

By means of the conductance setter 11, a reference signal is 
set up, which is proportional to the conductance, for which the 
heater is designed. The signal from the conductance sensor 9, 
which is proportional to the conductance of the medium in the 
heater, is compared in conductivity with the preset reference 
signal in the control unit 7, and the difference of the signals 
acts upon the thyristor 5. At the same time, the thyristor 5 
closes to a greater or lesser extent, and the voltage of the 
heater undergoes a corresponding change. The changed values of 
the voltage in the heater is proportional to the change of the 
value of the conductivity of the medium, which is being heated. 

5 
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The temperature is controlled by means of the control unit 
6, the temperature (pre) setter 10 and the temperature sensor 8 
and the thyristor 4 as well sa by changing the voltage on the 
heater. 

The sue of the invention provides an opportunity to expand 
the technological capabilities of the electrode-heating devices. 
For example, when molasses, reprocessable waste [skim milk] , 
comminuted potatoes, and moistened straw are subjected to 
electrode-heating, it is not necessary to maintain the specific 
conductivity of these products within the preset, sufficiently 
narrow (±30 to 50%) range. This provides an opportunity to lower 
the requirements with respect to the technology for the 
preparation of the products for treatment by means of electric 
current. The technology for the preparation of the products 
(comminuting, moistening, accuracy of introduction of chemical 
reagents) , the terms of their storage, will not significantly 
affect the operation of the electrode heaters. 

CLAIM 

Device for the control of an installation for electrode 
heating of a current -conducting medium, having electrodes, 
connected to a power- supply source by means of a thyristor 
regulator, designed on the basis of antiparallel thyristors, 
comprising a control unit whose first input is connected to the 
temperature sensor while the second input is connected to the 

6 
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temperature setter, and the output is connected to the control 
input of one of the thyristors, characterized 
in that in order for the operational reliability of the 
installation [plant] to be improved, the device is equipped with 
a sensor and a setter of the conductivity of the medium, as well 
as with an additional control unit, whose first input is 
connected to the sensor for the conductivity of the medium, and 
its second input is connected to the setter of the conductivity 
of the medium while the output is connected to the control input 
of the second thyristor. 
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